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(57) TexHHUECKHM PE3YJIBTATOM TPEIIAraeMOro Te0TePMALHOI0 JHEPreTHIECKOTO YCTPOHCTBA ABISETCS

noBbIIIeHHE ero Ko3dduiuenta monesnoro neiictBus (CE), ynpolieHue U yneeBIeHne KOHCTPYKIIHH.
l'eoTepManibHOE YHEPrETHYECKOE YCTPOHCTBO CONEP)KUT HANPABICHHYIO BHM3 M HAlPaBJICHHYIO BBEpPX
TpyOBI, KOTOPBIE 3AITOIHEHBI KHUIKUM TEIZIOHOCUTENEM U TIOMEIIEHBI B CTBOJI CKB)KUHBI; OHH COCIMHECHEI
MEXay co0O0i IMOCPENCTBOM TEIUIOOOMEHHMKA B TIIyOMHE CTBOJA CKBaKHMHBI. HampaBiieHHass BHH3
TpyOa cHaO)keHa HECKOJBKUMH MEXaHHYECKHMH OOpaTHBIMH KJIallaHAMH;, Ha TOH ke TpyOe Takxe
YCTAHOBIICH HAcOC JUIsl 1OJa4d BHM3 TEIUIOHOCHTEINs (Harmpumep, nzobyrana). Koner HarpaBieHHOM
BBEpPX TPYObI Ha IOBEPXHOCTH 3€MJIM HAIIPABJIEH B CTOPOHY MapOBOil TYPOHHBI KOHCHCAIIMOHHOTO THII,
CHaO)XeH YIPaBIIieMBIM (HallpuMep, 3JIeKTPOMAarHUTHBIM) KITallaHOM M ITOBEPHYT K YIOMSHYTOH TypOuHe
corutoM JlaBans. DHEpreTHYecKOe YCTPOMCTBO JOMOIHHUTENIBHO COJEPKUT YCTPOHCTBO YIPaBICHUS
qaCTOTOﬁ/HpOL{OJ’DKHTeHbHOCTI)IO 3alrpadHnsd U OTIIUMPpaHUA YIIOMAHYTOTO YIIPaBJIACMOTr0O KjialaHa.
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T'EOTEPMAJIbHOE SHEPTETHYECKOE YCTPOUCTBO

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCSI N300peTeHne

H300pereHne OTHOCUTCS K Te€OTE€PMalIbHOMY SHEPreTUYeCKOMY YCTPOHCTBY € OWHApHBIM
LIUKJIOM TPUHYIUTEIbHONH KOHBEKIMU Ul BBIPAOOTKU PA3JIMYHBIX BHUIOB SHEPTUH, B TOM
4yycle 3JeKTpOsHepruu. Ero TeXHM4YeCKUM  pe3yJbTaTOM  SIBJIETCS  yBEJIMUYEHUE

k03¢ punmenra nonesnoro petictsust (CE), ynpolenne KOHCTPYKLIUU U CHIDKEHHUE 3aTPaT.
Ipennoceuiku co3gaHust U300peTeHus

BuHapHBIil LUK — 3TO TEPMOAMHAMHYECKHH IMKJI C HCIIOJb30BAaHHEM JBYX paboumx Te,
OJIHO U3 KOTOPBIX XapaKTepU3yeTCs HU3KUM AAaBJICHHEM HACBILIEHHsS] B YCJIOBUSAX BBICOKOU
TeMIIepPaTypbl, a JPyroe — HU3KOU TemrepaTypoii ncnapeHus. B Hamem ciydae onHo pabouee
TEJIO HaXOJIUTCS B HEAPAaxX 3€MJH, B CTBOJE CKBA)KMHBI — 3TO €CTECTBEHHO CYLIECTBYHOLIAs
ropstdasi Boga (WM TOpsSYMi ra3 B TOM XK€, HO CYXOM IPOCTPAHCTBE), a APYyroe TeJNO — 3TO
TEIUIOHOCHUTEJIb, HAPUMep M300yTeH, KOTOPBIH MepeKavyrnBaeTCs MO BHICOKHM JABJICHUEM U
MOMEINAeTCsl B 3aMKHYTBIM KOHTYpP W3 BOCXOIsIIeW W HucXopsmed TpyO. Uro kacaercs
CYLIHOCTH LIUKJIA, €r0 (PYHKLHUS COCTOUT B TOM, YTOOBI IEPEHOCUTh M€OTEPMAIIBHY IO SHEPTHIO
U3 HEAp 3€MJIM Ha TIOBEPXHOCTh JJI €€ JaJbHEWIIero MPsSIMOro HCIOJIb30BAaHHUS W/WIH
npeoOpa3oBaHUsl B MEXAaHHUUYECKYIO W/HIIM 3JIEKTPUYECKY >Hepruro. Ilporecc nBUKEHUs

OHEPIUuM K MOBEPXHOCTHU OCYILIECTBIIACTCA 3a CUET TEenja000MeHa MEXKOY pa60‘{I/IMI/I TCJIaMHU.

I'eorepmanbHas sHEPrUsi — 3TO SHEPTHUs eCTeCTBEHHOro Teria 3emin. [Ilnpoko u3BeCcTHO, 4TO
5TO TeIJIO MOXHO HCIIOJNb30BaTh IIOCPEICTBOM CTBOJA CKBaXXUHBL | eoTepmuueckuii
rpanveHT (M3MEHEHHE TEMIIepPaTypbl B 3aBUCHMOCTH OT TJIyOMHBI) B CKBaKUHE COCTABIISIET B
cpenHeM 2,5-3 °C nHa xaxable 100 MeTpoB. DTO TEIJIO BBIXOAUT HAa MOBEPXHOCTb 3€MJIU B
BUJE Mapa wiu ropsiueil Boabl. Takoe TEMIO MOXKHO HCIOJIb30BaTh HEMOCPEACTBEHHO IS
OTOIUICHHsT JOMOB W 3JaHUH w/unm BblpaboTku sHeprun. CylnecTByeT TpU THIA
reoTepMajibHbIX 3JIEKTPOCTAHIMM: YCTAHOBKHM CYXOrO Iapa, yCTAaHOBKH IOpsSYero BOISHOTO

napa M yCTaHOBKH ¢ OMHAPHBIM LIUKJIOM.
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HecmoTrpst Ha TO, 4YTO TreoTepMalbHbIE 3JIEKTPOCTAHLMH HMMEIT MHOTO MPEUMYIIECTB
(BpIpabaTbIBaeMast SHEPrUsl SBISETCS BO30OOHOBISIEMOH, KPYTJIOCYTOYHOH, «3€JEHOI», He
TpeOyeT Kakux-am00 AOMOJHUTENBHBIX 3aTPAT, KPOME HEKOTOPBIX 3aTpaT Ha NMPO(IIAKTHKY
u oOcnyXMBaHME€ U T.J.), OHH BCE JK€ XapaKTEpU3YIOTCSA pSIOM HEZOCTATKOB,

NPENATCTBYHOIUX IINPOKOMY HCIIOJIB30BAHUIO 3TUX THUIIOB BHeKTpOCTaHHHﬁ.

B LHEJIOM OCHOBHBIM HEAOCTATKOM BCEX TPEX TUIIOB TCOTCPMAJIbHBIX BHeKTpOCTaHL[I/Iﬁ
ABJISIETCA TO, YTO OHU HY’KAAIOTCA B KPYyrOBOPOTE BOABI (Kak MPaBHIJIO, BO30OHOBISIEMOMN
nojave (3ampaBke) B TOPU3OHTE TMOA3EMHBIX Boxa. Jlimst »ToM wenwm HeoOXomnm
JOTIOJTHUTENIBHBIN CTBOJI CKBAKMHBI M COOTBETCTBYIOLIASI HHPPACTPYKTYypa. ITO 3HAUUTETBHO
CHIW)KAeT PEHTA0eJbHOCTb TAaKWX JJIeKTpocTaHIMH. Hepenmku ciydaw, xorma 4pe3MepHOe

3aKa4MBaHUE UCIIOJIB30BAHHOM BOJIbI B I'PYHT TAKXK€ BbI3bIBACT OCTAHOBKY JJICKTPOCTAHIINH.

HeI[OCTaTKOM reoTepMajibHbIX SHCKTpOCTaHHI/Iﬁ ABJIACTCA BbI6pOC JICTKOBOCINIAMCHAIOITUX CA
W/UIH TOKCUYHBIX Ta30B U MUHEPAJIOB U3 SKCIUIYATAIIUOHHOTO TYHHESA Ha ITOBECPXHOCTH
3CMIJIN. 3TO, B CBOIO O4YE€pPE€Ab, MPUBOAUT K NJOIOJIHUTEIIbHBIM 3aTpaTaM Ha UX YTUIIM3allU0 U

HEUTpaIu3aLuIo.

OcnoBHast ipobiema (0COOEHHO 1Tl TeOTePMANTbHBIX 3JIEKTPOCTAHLUIN ¢ OMHAPHBIM LIMKJIOM)
— 3TO HEOOXOAMMOCTh KPYIMHOMACIITAOHOH HAa3eMHOW MH(PPACTPYKTYPhI M, KaK CIEICTBHUE,
COKpaIlleHUE 3eMEJIbHBIX PEeCYypCOB. ITO OCOOEHHO BaXKHO JJISl CTPAaH C HEXBATKOW 3eMin. B
reoTepMaJIbHBIX JJIEKTPOCTAHIMIX ¢ OMHAPHBIM LIUKJIOM 3Ta HHPPACTPYKTypa obecriedyuBaeT
5 eKTUBHBIA TEmIOOOMEH MEXIy MCTOYHMKOM TEPMAJIbHOW BOJBL, BBIXOASALIEH Ha
MOBEPXHOCTh 3€MJIM, W TeIJIoHOcuTeNieM (pabouum TenoMm). Uem Oosblie HazeMHas
UHPPACTPYKTypa, TeM OoJiblie 00bEM TEIJIOHOCHTENISI U, CJIEAOBATEIBHO, BBIIIE MOIIHOCTD
snekrpocTaHuuu. OIHAKO, KpOME OTPAHUYCHHUH Ha UCTIOIb30BAHNE 3€MENIbHBIX PECYPCOB IS
UHPPACTPYKTYPBl  3JIEKTPOCTAHLMH, CYIIECTBYIOT H  JpPyrHe mpoOsieMel:  o0beM
TEIJIOHOCUTEJISI OTPAaHUYEH NMOTOKOM MOJHHUMAIOLIECHCS TEPMaJIbHON BOJBI U TE€MIIEpPaTypou
3TOTO pecypca Ha MOBEpXHOCTU. 110 3TOH MpUUMHE 3HAYUTENIbHOE YBEIWYCHHUE KOJIHYECTBA
TETUTOHOCHUTEJIS, ke eclii OyAyT MPEOAOIeHbl TPYIHOCTH HA3€MHOW WHPPACTPYKTYpPHI, HE
MOYKET TapaHTHUPOBATh IMOBBILICHUE MOIIHOCTH 3JIEKTPOCTAHLUHU. | eoTepMalibHbIE PecypChl
Ha 3emuie JOBOJIbBHO MHOTOUHCJIEHHBI, M OOJBIIMHCTBO XaPAKTEPUCTHK 3AKIFOYAETCS] B TOM,
YTO 3JEKTPOCTAHIMH ¢ OMHAPHBIM LIUKJIOM OyayT paboTaTh YCIEUIHO, OAHAKO H3-3a 3THX

npobieM pa3BHUTHE Ie0TepMaIbHOI SHEPIHU He CIIOCOOHO peaTn30BaTh CBOH MOTEHIMAI.
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I'eoTepmanbHasi 3JEKTPOCTAHIMSA C OHHAPHBIM LUKIOM — 3TO THUI T'€OTePMAaJbHON
3NEKTPOCTAHLINHY, KOTOPAsh BBIPAOATHIBAET 3JIEKTPOIHEPTHIO U3 OTHOCHTEIBHO MPOXJIATHBIX
reOTepPMAIIbHBIX PE3ePBYapoB (B OTIMYHE OT 3JEKTPOCTAHLHMH C CYXUM IapOM H TOPSYUM
BOJSTHBIM ITapOM, KOTOpPbIE BbIPAaOATHIBAIOT 3JIEKTPUYECTBO MyTEM HANPABJICHHUS CyXOro mapa
(c Temneparypoii 150 °C u Bble) u ropsiauero BomsHoro mapa (¢ temmeparypoit 180 °C u
Belle) Ha TypOuny. IlockompKy Temmepatypa BOAbI Ha TIOBEPXHOCTH 3€MJIM Ha
reOTePMAJIbHBIX 3JEKTPOCTAHIMAX C OHHAPHBIM ILHMKJIOM HEJOCTAaTOYHO BBICOKA IS
NOJTy4EeHUs] BOJASHOro mapa (B OOJNBLIMHCTBE NeOTEPMaJIbHBIX MCTOYHHUKOB OHA COCTABJISET
meHee 100 °C), TepmanbHasi BOAa ¢ TMOBEPXHOCTH 3€MJIM 3aKaYHBAETCSl B TAK HA3BIBAEMBIH
TEIUIOOOMEHHUK, B KOTOPOM TOCJEOHHM Tmepenaer Teruio BTOopoMy (OMHapHOMY)
TEIUIOHOCUTENO. B yClIOBUSAX CcTaHAAPTHOTO aTMOC(EPHOTO NaBJIEHUS TEMIIEPATypa KUIIEHUs
TEIUIOHOCUTENSI 3HAYMTENIbHO HW)KE, YeM Yy BOAbl (Temepp B KayecTBE OMHAPHOTO
TETUIOHOCUTEJIS MCIIONb3YeTCs, HapuMep, U300yTeH WM CMeCh M300yTeHa U M30IEHTAHA).
bunHapHBI TENJIOHOCUTENb, KOTOPBI T€HEPUPYET 3HEPrHI0 IpPU MEpexone M3 KUAKOH B
razoobpasHyro (Qasy, HampaBisercs Ha TypOMHY TaKHMX OJJIEKTPOCTaHUUIN. buHapHbII
TEIUIOHOCUTEIb HAXOOUTCS B 3aMKHYTOM KOHType. M3 TypOumHBI map TerIOHOCHTENs
BO3BpAIAETCs B JKUAKMHA KOHIAGHCAT M NEepPeKauMBaeTCsl B TEIUIOOOMEHHMK Ui 3aIlyCKa
HOBOTO HMKJA. YTO KacaeTcs MCMONb30BAHHOW reOTepPMAaJIbHOW BOIbI — OHA 3aKAYHBAETCS B

BOAOCOAEP KALINE TTOPOABI Yepe3 HUCXOISAIINN CTBOJI CKBAXKUHBI.

HNudopmarms o pabore reorepManbHON 3JIEKTPOCTAHIMN OMHAPHOIO LIUKJIA pa3MelleHa Ha

caiire: https://en.wikipedia.org/wiki/Binary_cycle

I'eoTepmalibHbIe SHEPreTHYECKHE YCTPOMCTBA U CIIOCOOBI MOJYUEHUs] SHEPTHH MPUBEICHBI B
ucrtounukax:  RU2621440C1; RU84922U1; RU2000111435A; RU2011121001A;
RU2009131111A; RU2008114536A.

UsBecTHa Takke TreoTepMalibHAs 3JIEKTPOCTAHIMSA, KOTOpas 3a0mpaer Temio OT
reOTepPMAIIbHON Py/AbI C TIOMOLIBIO JIBYX BOCXOMSALIEH M HUCXONAIIEH TPyO, BCTABJICHHBIX B
IBa CTBOJIA CKBAXXHHBI, OHH COEAHMHEHBbI APYT C APYTrOM IOCPEICTBOM TEIUIOOOMEHHHUKA
TaKUM 00pa3oM, YTO JKUJKOCTh IO HUCXOZSIIEH TpyOe mepeMeInaeTcst B BOCXOASAIIYIO, MPH
5TOM Ha HUCXOJALIEH TpyOe Ha MOBEPXHOCTH 3€MJIM YCTAHOBJIEH HACOC, & HA BOCXOZISALICH

TpyOe — Typbuna. W0O2015132404 Al).
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H3BecTHBI Takke IBOHHON CIOCOO M yCTPONCTBO OTOOpA re0TEepPMAalIbHON SHEPTHH, KOTOPOe
MPEAYCMaTPUBAECT YCTPOWCTBO CTBOJA CKBAXXHUHBI C ABYMsI BOCXOAAIIEN M HUCXOISLIECH
TpyOamu. B kakaoM CTBOJIE CKBaXKHHBI pa3MEIEHbI 1B Pa3Hble KOHTYPHbIE TPYObI, KOTOPbBIE

COEMHEHBI C BOASTHON CUCTEMOH, npoxoasimei yepe3 nousy (cm. US3975912 A).

HsBecTHa Takxke cuCTeMa OTBOJA TeIUla OT TIEOTEPMAJBHONM pyAbl M TeoTepMajbHas
3JIEKTPOCTAHLUS, KOTOPask COAEPIKUT BE BOCXOAALIYI0O M HUCXOASIIYIO TPYOBI, OTBOIUMBIE
OT NNOBEPXHOCTH 3€MJIM, OHU COEAUHEHBI IPYT € APYTOM MOCPEACTBOM TEPMOLUINHAPA TAKUM
o0pa3om, YTO XMIKOCTb, NMPEBpAINEHHAas B Map W3 HHUCXOMIEH TpyObl, NMPOXOOUT depe3
TEPMOLIMJIMHIP B BOCXOAALIYI0 TpyOy. Ha moBepXHOCTH 3€MIIM YCTaHOBJIEHO YCTPOWCTBO,
KOTOpOE OTBOJAUT TEIUIO OT pabodero Tejaa M MEPEBOIUT €ro B TEIJIOBYIO SHEPrHuio (CM.

WO02012114297 A2).

Haunbonee Onm3koil K NPeNCTaBICHHOMY H300pPETEHHIO NO CYIIECTBEHHBIM IPH3HAKAM
SIBJSIETCS] T€OTEPMaIbHAs CHCTEMa TeINIO0OMEHa, COAepIKaIlasi BOCXOASAIIYIO U HUCXOZISIIY IO
TpyOBbl, ONMyIIEHHbIE C MOBEPXHOCTH 3€MJIM B OAMH CTBOJI CKBXKHHBI, OHH COETUHEHBI PYT C
apyrom OoinepoM (TEJIOOOMEHHUKOM) TAaKUM OOpa3oM, YTO KMIKOCTb U3 HHUCXOISIIEH
TpyOBl TPOXOOUT uepe3 Ooijep B Bocxomsamyr TpyOy. Ha mnoBepxHOCTH 3emiin Ha
HUCXOMsIIEH TpyOe pasMeleH HAcoC ¢ LEJbK 3aKavyKd SKHIKOCTH B TpyOy, a TypOuHa
NPHUKpEIUIeHa K BOCXOISIIel TpyOe, KOTopas TakyKe COeIMHEHA C TErIOOOMEHHUKAMH sl
OTBOJA TeIUla M KOHAEHCALMM OT HCMOJb30BaHHOrO mapa. CremoBarenbHO, KOHIEHCAT

(>kuakocTh) cHOBa mozpaercst B Hacoc (cm. US3470943).

Bce ykasaHHbIe yCTpOHCTBA W CIMOCOOBI MMEIOT B TOW WM WHOW CTEMEHU HENOCTATKH,

OINMHCAHHBIC BHIIIC.
Lenb nzobperenus

Ilenbr0 ¥ TEXHUYECKUM PE3yJIbTATOM MPEIACTABICHHOTO U300pPETEHHsI SIBJISIETCS TIOBBIIIEHUE
ko3 durmenra nonesnoro aevicteus (CE) reoTepManbHOW SHEPreTUYECKOW YCTaHOBKH,

yIPOLIEHHE KOHCTPYKLUHHU 1 CHIDKEHUE 3aTpaT.
PackpriTie nzodperenus

TexHu4ecKu pe3yJbTaT MOCTHUTAaeTCsl 3a CYET TOro, YTO 3asBICHHOE TeOTEPMAJIbHOE
SHEPreTHUYECKOE YCTPONCTBO COAEPIKUT IO MEHBIIEH Mepe JB€ BOCXOASIIYI0 U HUCXOASLIYIO

TPY6I:;I, 3allOJIHCHHBIC JKUIKHUM TCIUJIOHOCHUTECIIEM U BBIBOAUMBIE C TMOBCPXHOCTHU 3€MJIM B
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3aMKHYTBIH OT 3€MJIM CTBOJI CKBQ)KHHBI, OHH COEIUHEHBI MEKIy COOOH MOCpPencTBOM
TeII000MeHHUKA B TNTyOMHE CTBOJIA CKBAXXKUHBL. B OTMOHEHNE K 3TOMYy HHCXOZsIIas Tpyoda
OCHalllcCHa OAHHM WJIM HECKOJIbBKUMH ITOCJICAOBATCIBbHBIMHU MCXAHUYCCKUMMU, ITOAAOIIUMU
BHU3 (OJHOCTOPOHHUMHM) KJIallaHAMHU, HA MOBEPXHOCTU 3€MIIM Ha HEil yCTaHOBJIEH HAcOC,
3aKa4YMBAIOIINIA TEIUIOHOCUTENb (KOHAeHcar ero mapa). Konen Bocxopmsiieid TpyObl Ha
MIOBEPXHOCTH 3€MJIM HAIpaBJIeH K MapoBOH TypOWHE. DHEpPreTHYeckoe YCTPOHCTBO TAKIKeE
comepskut TpyOy, 1O KOTOPOH MepenaeTcs nap TEINIOHOCUTENSI H ero KOHISHCAT U3 Ty POUHBI

B YIIOMSIHY ThIH HacOC.
Cornacno (popmyIie H300peTeHHsI OHO UMEET CIEeAYIOLINE OTINYNUTEIbHbIE MPU3HAKH:

- KOHeL Bocxopsmed TpyObl CHaOXeH YNpaBlsieMbIM KJIAaHOM, HO JHEPreTHYEeCKOe
YCTPONUCTBO JOTIOTHUTEIIBHO COZIEPKUT yCTPONCTBO, KOTOpOe yIIpaBJIsieT

HpOI[OH)KHTCHBHOCTBIO/H&CTOTOﬁ 3aINUpaHuA-OTIIMPAHUA YIIOMSAHY TOI'O KJjlallaHa,

- Tmap TEIJIOHOCHUTENs, BbIOPACHIBAEMBI M3 YNPABISIEMOro KJamaHa, depe3 COIUIO

HAaIpaBJISIETCsI B Ty pOUHY;
- YIIOMSIHYTO€ COILIO BBIMOJHEHO B BUJe «coruia JlaBamsy;

- KOHel BocXopsmeill TpyObl CHaOXeH 3JEKTPOMATHHTHBIM WM 3JIEKTPOMEXaHUYECKUM

YHPaBJIA€MbIM KJIAIIAHOM;

- KOHeIl BOCXOZsIIeH TpyObl HANpaBlieH B CTOPOHY MAapOBOH TypOMHBI KOHAEHCAIIMOHHOT'O

THTIA,

- B KQUECTBC TCIIJIOHOCUTEJIA UCIIOJIB3YETCA HU3KOTEMIIEPATY PHOC HUCIAPAOIICECA BEILICCTBO,

HanpuMep M300yTaH WK CMeCh N300yTaHa U U30IPEHA,

- CTBOJI CKBa)KMHBI B OJHOCTOPOHHEM TOPsIJIKE 3aKPbIBAETCS TOJBKO C MOBEPXHOCTU 3€MJIU.
BapuaHTel oCcy1ecTBICHUS H300pETEHHS

CymHocTh M300peTeHns N3JI0KeHa B TpadpuecKux MaTepuaax, Ha KOTOPBIX MPEACTABIICHBI:

Ha ¢ur. 1 — npUHIMITHANIBHAS CXeMa PadOThl Fe0TEPMAIbHOTO YHEPTETHUECKOT0 YCTPONCTBA,
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Ha (pur. 2 — TETJIOHOCHUTENb HATIPABJIEH B CTOPOHY MapoBOW TypPOWHBL, qHarpaMMa H3MEHEHHUS
TEMIIEpaTypbl, JaBJIEHUS M CKOPOCTH Mapa TEIUIOHOCUTENs, a Takke KOMIIOHOBKA

yIpaBJIsI€MOro KJanaHa.

IIpencraBneHHOE reO0TepPMAIbHOE SHEPTETHYECKOE YCTPOUCTBO COAEPIKUT BOCXOMALIYIO (3) U
HUCXOAAIYI0 (4) TpyObl, COENUHEHHbIE HENPEPBIBHBIM (COCIUHEHHBIM) KOHTYPOM OT
noBepxHocTu 3emiin (2) B ctBox (1) ckBakmubl. Ha Hucxonmsmeid Tpybe Ha MOBEPXHOCTH
3eMin ycTaHoBieH Hacoc (5). Bocxomsamas m Hucxopsmass TpyObl B riiyOMHE CTBOJA
CKBAXXKMHBI COeIMHEHBI ¢ TerooOMeHHNKOM (6). Konery Bocxozsmeii TpyObl Ha OBEPXHOCTH
3eMJIM HarpaBJIieH Ha MapOBYIO0 TYPOMHY KOHIEHCALIMOHHOTO Tuma (7), KOTopasi MOAKIIOUYeHa
K DJJeKkTporenepatopy (8). DHeprermueckoe yCTPOWCTBO COIEPKUT KoHaeHcartop (9)
oTpaboTaHHOTO Mapa MapoBOi TYPOHHBI, a Takxke TPyOy Ui MOIBOJA KOHIEHCATa K HACOCY.
Konen Bocxopsmeit TpyOpl cHabxeH yrpaiseMbiM kianmaHoM (10) ¢ ynpasisromum (B TOM
YHCJIe, BO3MOKHO, KOMIIBIOTEPHBIM) YCTPOHCTBOM (Ha (pUrypax He IMoKas3aHo). Y paBisieMblid
KJIalaH MOXKeT OBITh pasHbIX THUIOB, B TOM YHCIE OJEKTPOMATHUTHBIM  HJIH
JJIEKTPOMEXaHUYECKUM, M MOXET HMETb BO3MOXHOCTb YIPABJIEHUS C pPEryJHMpPOBKON
JJTUTEJIbHOCTH/YaCTOThI 3aIIMPAHUA-OTIINPAHIS. MeXy YKa3aHHBIM yIIPaBIISIEMbIM KIIATAHOM
¥ TIapOBOI TypOWHOM pa3MerieHo napoBoe corio (11), KOTopoe BBITOJHEHO B BHIE «COILIA
JlaBamsiy. Hucxopsiimasi TpyOa oOCHamieHa HECKOJbKUMH (IO MEHbLIEH Mepe OIHUM)
oOpaTHbIM KyanaHoM (12), KOTOpBIH MO3BOJISIET TEIJIOHOCUTENTIO, 3aKaYUBAEMOMY B TPyOy,
T€4Yb TOJILKO B OJHOM HAmpaBjeHUU (K TEIUIOOOMEHHUKY). Iyl MpenoTBpaIlEeHHs YTEUKH
TEPMaJbHON BOABI W/WIM PACHBUICHHUs MOMYTHBIX BPEOHBIX Ta30B B aTMocdepy CTBOJ

CKBAJKUHBI 3aKPBIBAETCS 3AIMUTHOMN KpbItikoi (13).
I'eoTepManbHOE YHEPTETUUECKOE YCTPONUCTBO padOTAET CIEAYIOMUM 00pa3oM:

[TepBoHauaJ bHO B 3amepTOM MOJOXKEHUU yrpasisieMoro knamnaHa (10) Hucxomsmas (4) u
Bocxozmsmass (3) TpyObl 3amoNHSIOTCS TEIUIOHOCHTENeM — H300yTaHOM. JTO Jenaercs
nocpencteoM Hacoca (5). B pesynprare 3akauumBaHus H300yTaH B TpyOax MEPEXOAUT B
JKHIKOE COCTOSIHHE, M B CHCTEMYy 3aKauMBAaeTCs MaKCUMAJbHBIH 00BeM H300yTaHa.
I'eoTepmanbHasi SHEPTrHs B TNIyOHMHE CTBOJA CKBaKHMHBI BBI3bIBAET MOBBIIIEHHE TEMIIEPATY PbI
xuakoro m3olyraHa B TpyOax (3, 4) m TermooOMeHHuke (6) (OmHAKO, HECMOTPs Ha
MOBBIIIEHNE TEMIIEPATYPbl, TEIJIOHOCUTENb HE UCTIAPSIETCS B YCIOBUSX BBICOKOTO AABIIEHHS).
ITocne nMOCTHMIKEHUSI OMpENEeNeHHBbIX «paboumx» TMOKa3aTeleld MABIEHHUS U TEMIIEPATYPhI

(«paboune» mokasaTesny 3aBUCIT OT KOHPHUTYpALH SHEPTETUUECKOTO yCTPONUCTBA, Ty OUHBI
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PACIIONIOKEHHsT TEIUNIOOOMEHHUKA, XapaKTEPUCTHK T€OTEPMAIBHOIO HMCTOYHHKA U T. I.),
OTKpBIBAIOT yrpasisiembldi kinanmad (10). B pesynprare BrmouaroT momady sHeprud. llpum
KaXXJIOM OTKPBITHH YIIPABISEMOro KjanaHa ¢ KOHIA BOCXOZSIIEH TpyObl pacmpuIseTcs map
KUIKOTO n300yTaHa (KOTOPBII UMEeT KakK MOTEHLIHANbHYIO, TAK U KHHETUYECKYI0 SHEPIHIO);
oH pacnbuisiercst B comuie (11) u mocrynaer B maposyto TypOuny (7). M3 nmepemerneHun ot
ynpasisemoro kiamaHa (10) B mepexomnyro 30Hy coma (11) JlaBams Ttemneparypa
teruioHocuTenst « T» u naBnenue «Py» pe3ko majaroT, ero COCTOSTHUE U3MEHSIETCs (M3 JKUAKOTO
B ra3000pa3Hoe), a CKOPOCTh « V» €ro mapa yBeJIMYUBAETCS B 30HE YCKOPEHUs coruia JlaBass.
CrnenoBarenbHO, KHUHETHYECKash HHEPIrUs TEIUIOHOCUTENS 3HAYUTENbHO YBEJIUYMBAETCS
(POTIOPILIMOHANBHO KBAApPaTy CKOPOCTH), YTO BbI3bIBaeT 3(PQeKTHUBHYIO padoTy mnapoBOi
TypObunsl (7) — BpameHue. Bpamenue TypOunbel nepemaercss reHepatopy (8)
BbIpabaTeIBaeTCs deKkTposHeprus. Y3 TypOuns! (7) KOHAEHCALIMOHHOTO THUIA OTPAOOTaHHBIH
nap TEIJIOHOCUTENSl IPOXOAUT depe3 KoHaeHcaTop (9), Bo3BpallaeTcst B KHUIKOE COCTOSTHHE,
U OKUAKOCTh BO3BpaIlaeTCss B HUCXOMAIIyr TpyOy mocpenctBom Hacoca  (5).
ITponomKUTENPHOCTE/9aCTOTa  3aMUPAHUA-OTIIMPAHUsS  ynpasisiemoro kiamaHa (10) B
YIOMSIHYyTOM TIpOLIECCE perynupyercs (MexaHHMYeCcKd WM aBTOMATHYECKH, HAIPUMEp C
MOMOIIBI) KOMIIBIOTEpPA) TaKUM 00pa3oM, YTOOBI JJUTEIBHOCTH/YACTOTa €ro 3amHupaHHsi-
OTIUPAHUsI COOTBETCTBOBAJA IMapaMeTpaM KOMIIOHEHTOB JHEPreTUYeCKOro YCTPOWMCTBA
(0OBbeMy BOCXOIALIMX W HUCXOIAUIMX TPYyO M TErmIOOOMEHHMKA, CJIeOBATENIbHO, 00BEMy
TEIUIOHOCUTENSI B CHCTEME, PEXKUMy U MPOM3BOIUTEIBHOCTH HACOCA, XaAPAKTEPUCTUKAM
reOTepMAIbHOTO HCTOYHUKA, KOHQUTYpAalMH COIIA U T.J.) C LEJIbI0 JOCTHKEHUS
MaKCHUMaJIbHO BO3MOXKHOH KUHETUYECKOH SHEPTUH TETUIOHOCUTEJIS, «YTaBIIEroy Ha TypOUHY.
C mOMOIIBIO peryJupoBaHHsl 3TOTO KJalaHa SMITUPUYECKH JTOCTUTAETCS ONTHUMAJbHBIN
PEKUM M YCTAHOBKA T€OTEPMAJBHOTO SHEPreTHMYECKOrO YCTPOHCTBA Ui MaKCUMAJIbHOTO
spdekra (XOTS TEOPETHUECKHH pacyeT TaKOro pekrMa BIIOJHE BO3MOXKeH). Takoe
peryaupyeMoe SHEPreTUYeCcKoe YCTPOMCTBO MOXKET ObITh «OTKATHOPOBAHOY» TOJIBKO TOCIHE

NEePUOINYECKOTO PEMOHTA WIH APYTHX PA0OT MO TEXHHYECKOMY OOCITY KUBAHHUIO.

B ornuuuTenbHOM 4acTH My HKTOB (POpMYJIbI N300PETEHNUS YKa3aHbI CYIECTBEHHBIEC TPU3HAKU

" JOCTUTHYTBIC PE3YJIbTAThl, UMCHOLIUE CICAYOIY NMPUINHHO-CIICACTBECHHY O CBA3b!

B reorepMasbHOM 3HEPrETHUECKOM YCTPOWCTBE (HAmpuMmep, B  3JIEKTPOCTAHLIMH)
NPUHYJUTEIBHOTO KOHBEKTUBHOIO IHMKJIA TEIUIOOOMEH TNPOHMCXOAWT BHYTPHU CTBOJIA

reoTepMalIbHON CKBA)KUHBI B Henpax 3emuid (cM. ¢ur. 1), a He Ha MOBEPXHOCTH 3eMuu. Jliist
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STON LM MOXKHO HMCIOJIB30BATh KaK CYIIECTBYIOLINE CTBOJBI THAPOTEPMAIBHOM (C ropsdei
BOJIOM) CKBaKMHBI (1), TaKk M CTBOJIBI METPOTEPMANIBHON (TaK Ha3bIBA€MBbIE CyXHe€, IMYyCTBHIE,

HaTpUMep, OTpadOTaHHbIC HE(TSIHbIE WU MPUPOIHO-TA30BbIE) CKBAKHIHBI.

B crtBONE reorepManbHON (METPOTEPMANBbHOW WIJIM THUAPOTEPMATBbHOH) CKBAXKHMHBI
3a/leJaHHOM B MeCTe€ BbIXOZa Ha moBepxHOCTh 3emun (13), ¢ moBepxHocTH 3emun (2)
cryckaroTest ape TpyObl: HUCxoasmas (4) u Bocxopsimas (3). B rioyOuHe cTBOJIa CKBasKUHBI
5TH AB€ TPYyOBl COEAMHEHBI APYr C APYrOM IOCPENCTBOM TeIUIOOOMEHHHKa (6) TakuM
o0pa3oM, 4YTO TIOABIDKHBIA TEIUIOHOCUTENb IIOCPEACTBOM Hacoca (5) mepexoauT B
HHUCXOZAIYI0 TpyOy; MpoHs TeIIIO0OOMEHHHK, OH MEPEXOIUT B nogHUMarouyocs Tpyoy. I1o
BCell IUIMHE HHUCXOAAIeH TpyObl YCTaHOBJIEHO HECKOJIBKO MEXaHHMYECKUX OOpaTHBIX
kJanaHoB (12), KoTopble MPOBOAAT TEIUIOHOCUTEND (B JKUIAKOM COCTOSIHUHM) TOJBKO B OJJHOM
HarpaBiaeHud. TerooOMEeHHMK, HUCXOISIIas W BOCXOASIAas TPyObl JOJDKHBI OBITH
BBIMIOJIHEHBl W3 TEPMOCTOMKOrO M YCTOHYMBOIO K JaBiIeHHIO MaTepuana. IloaBHKHBIN
TEIUIOHOCHTEb  (paboyee Telo) aHAJOTM4eH pabodemy Tejy, HCIOJNB3yeMOMY B
re0TepPMANIbHBIX 3JIEKTPOCTAHLMAX ¢ OMHAPHBIM LIMKJIOM. Bbimeonucannas nHQpPacTpyKTypa
SIBJISIETCSI TTOJ3€MHON YacCThIO HACTOSIIEro n3oopereHns. C Leblo yBEIUYEHUs] CTUMY SN
¢da3zoBoro mnepexoga OWHAPHOIO TEIJIOHOCHTENS, a Takke KO3(pQPUIMEHTA TOJIE3HOrO
JEWCTBUSI CUCTEMbl B HAA3EMHON WHQPACTPyKType BoOcXopasmias TpyOa COenuHsIeTcs ¢
TypOMHOM MOCPEICTBOM TaK HAa3bIBAEMOTO «HUMITYJIBCHOTO YCKOpUTENs» ((ur. 2), KOTOPBIH
COCTOUT W3 ympaBjsieMoro (Hampumep, siekrpoMarautHoro) kimamana (10) m cora (11)
JlaBansi. YrpasnsieMblid kilanad paboTaer (KIyJbCHUPYET» — OTKPBIBAETCS U 3aKPBIBAETCS) C
HEKOTOPOH 4aCTOTOM. Knanan JOJKEH «Iy IbCUPOBATh» c TaKou
NPONOJKUTEIBHOCTBIO/YAaCTOTOH,  KOTOpass ~ O0ECIeYWT  PE30HAHCHOE  YBEJIUYCHUE
KWHETUYECKOW SHEPTuH ra3a u3 coria (mapa TeruioHocuTesi). M3BECTHO, 4TO KHHETHYECKas!
SHeprusi NpsMO NponoplHoHajbHa kBaapary ckopoctd E = 0,5mv2. CnenosarenbHo,
PE30HAHCHOE YBEIHMYEHHE CKOPOCTH TETUIOHOCHUTEISI IPUBEIET K PE3OHAHCHOMY Y BEJIMYCHUIO
KUHETHYECKOW 3HEPruH, YTO, B CBOK OYepelb, JAaeT pPEe3KOoe IMOBBILICHHE Ko3(h¢uumeHTa
MOJIE3HOTO AEHCTBUA 3JIEKTpPOCTaHUMU. UTO KacaeTcs camMOil Pe30HAHCHOM 4acTOThL, TO OHA
OTIpENeNIAeTCS] YaCTOTOW KojeOaHWi rasa (TeryioHOCHUTENs, OMHapHOro pabodero Tena),
BBIXOJSIIIETO B COIUIO, YTO, B CBOK OYepenb, 3aBUCUT OT MHOTUX (PAaKTOPOB, B TOM YHCIE:
reOMETPHH COIUIAa U KJIalaHa, BEIOPAHHOTO pabodvero Tena, pa3HOCTH MEXIY JaBleHHEM (B
BOCXOnsIEeHd TpyOe W TypOMHHOM OTCEKe), TeMmepaTypbl padodyero Teina B BOCXOISIICH

TpyOe, XapaKTepUCTHK re0TePMaIbHOIO UCTOYHUKA U T. [I.



WO 2019/155240 9 PCT/GE2019/050001

Tor ¢akrt, 94TO BBIXOH pACHBUICHHOTO ra3a M3 KJallaHa HMEeT OMPEACNICHHYI0 YacTOTY
KONe0aHU U ee MOXKHO TEOPETHYECKU BBIUUCIIHTD, TOATBEPKOACTCS CIIEIYO MM

HUCTOYHUKAMMU:

http://www transformacni-technologie.cz/en_40.html,

http://www.neftemagnat.ru/enc/

3aneptoiii ympasnsemsiii kinamaH (10), Hacoc (5) m MexaHH4YECKHil OOpaTHBIN KiamaH
(xmanansl) (12) HEUCXOAMIEH TPyOB! MO3BOJIAIOT CO37aBaTh TAKOE JABIEHHE, NMPH KOTOPOM
TEIUIOHOCUTENb OCTAETCS JKUIKHM, HECMOTPs Ha 3HAYUTEIbHOE IPEBBIIIEHHE TEMIIEPATypPhl

KUTIEHUs B TeTuiooOMeHHHKe (6) u Bocxozsmei Tpyoe (3).

CnenoBaTtenbHO, OTKpBITHE ympasisieMoro kiamaHa (10) w3-3a pa3sHOCTH JaBlIEHUN MEXIy
BOCXOnseld TpyOOH M TypOMHHBIM OTCEKOM (TIe MPHUCYTCTBYEeT aTMOC(epHOe IaBieHHE)
ompenensieT (a3oBbI MEPEXOA TEIUIOHOCHUTENS (MMUTALMIO «MHKPOB3PBIBA»), CO3/aBast
yAapHy0 BOJIHY. Pe3oHaHCHOE yBennueHne KMHETUYECKOW SHEPTUU Y JAPHOH BOJIHBI OIMCAHO

BBILIC.

HazemHast undpacTpykrypa, 3a HCKIOYEHHEM KaMepbl TEIJIOOOMEHHHKA, «UMITYJIbCHOTO
YCKOPHUTENSI» M COMYTCTBYIOLIUX KOHCTPYKIUH, MogoOHa CylnecTByroueil uHpacTpykrype
reOTepPMAIIbHBIX 3JIEKTPOCTAHIUI ¢ OMHApHBIM LUKJIOM. COOTBETCTBEHHO, Ha MOBEPXHOCTH
3emuu (2) peacTaBiieHbl HACOC (5) — C IeJbI0 3aKa4KH TEIJIOHOCUTENISI B HUCXOMSIIY IO TPyOy
(4), Typbuna (7) — mpUKperUIeHHass MOCPEICTBOM «HMITYJIbCHOTO yckopureis»y (¢ur. 2)
BOCXOnsIIEH TpyOe, HeoOXonuMbIii KoHAeHcaTOp (9) — M OXJIaXKIEeHUsT TEIJIOHOCUTENST U3
TypOHMHBI ()11 TIepeBoJa €ro B JKHOKOE COCTOsiHHE) W reHeparop (8) — ans BeIpaOOTKH

HNEKTPOIHEPT UL

Ilepenoc mpouecca TeriooOMeHa MOA 3€MIII0 U A00aBJIEHHE HMITYJBbCHOTO YCKOPUTENS K

TypOMHHOMY OTCEKY JaeT CIeyolIne MPerMyLIecTBa:

1) peamn3oBaH MpsiMOH AOCTYI K HEOTPAHWUYEHHOMY HCTOYHHMKY SHEPTUH, YTO TO3BOJISET

SJICKTPOCTAHLIUMHU YBEJIMUNBATH CBOKO MOIIHOCTD 3a CUET YBCIUYCHUA obbema TCIUIOHOCHUTEJIA,

2) pa3MelneHue 3JIEKTPOCTAHINHN B CTBOJIAX METPOTEPMAIBHON CKBaKHHBI BO3MOJKHO JaXKE B

MECTax, IA€ HET THAPOTEPMAJIBHBIX MPUPOAHBIX PECYPCOB;
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3) Her HeoOXOAMMOCTH B IOIMOJHHUTEIBPHOM OYpeHWH CTBOJIAa CKBaKWHBI (Haubojee
JOPOTOCTOSIIIEH YaCTH Te€OTEPMANIbHON 3JICKTPOCTAHIIMK) Ui 3aKAYKH BOABI B TMOJ3EMHBIE
TOPU30HTBI W, CIIEJOBATENbHO, OTNAAaeT HEOOXONMMOCTh B pACXOAax Ha 3aKauKy

HCIOJIb30BAHHOM BOIBI B IPYHT,
4) OTCYTCTBYIOT OTEPU THAPOTEPMAIIBHBIX PECYPCOB;

5) cepoBogopon Oofbine He pacmbUIsieTcss B aTMocepy, U HET HEOOXOIUMOCTH CO3/1aBaTh
UH(PACTPYKTYPy AN YTHIM3ALUU TOKCHYHBIX U JIETKOBOCILJIAMEHSIOLINXCS MHHEPAJIOB U

rasos;

6) 3a c4YeT SKOHOMMU HA3eMHOH HWHQPACTPYKTYphl, SKOHOMSTCS 3€MEJbHbIE DPECYpCH,

HEOOXOAUMBIE JUIs 3JIEKTPOCTAHLHY,
7) nobImaeTcst KO3 QULUUEHT MOJIE3HOTrO NEHCTBUS Fe0TePMAJIbHBIX AJIEKTPOCTAHLHIA.

H3o0perenne ycTpaHUT HEKOTOpbIe (PaKTOPBI, MPENATCTBY IOINE IMUPOKOMY HCIIOIb30BAHMUIO
reorepmanbHON SHepruu. CrnemoBarenbHO, OyAeT IIMPOKO BHEIpPEHa BO30OHOBIsIEMas,
HEOTPaHUYEHHAsl, KpPYTJIOCYTOYHAs, OHKOJOTMYECKass TreoTepMajbHas »JJIeKTpUYecKas U
TEIUIOBasi TEHepalusi C COOTBETCTBYIOLIMMU 3KOHOMHYECKHUMH, HKOJIOTHUYECKUMH |

COLIHAJIBHBIMH MPEUMY LICCTBAMU.

Hzobpererne Oyaer CcmocoOCTBOBATH 3HAYUTEIBHOMY  YBEJIMYEHHIO MPOH3BOICTBA
BO30OHOBJIsIEMOM,  OecriepeOOWHON,  KPYIJIOCYTOYHOM,  «3€JIEHOW»,  3KOHOMUYHOMN
SJIEKTPUYECKOW M TeIoBOW »Hepruu. lloBbllleHME AOCTYNHOCTH COOTBETCTBYHOLIErO
npoxykTa (SJIEKTPOSHEPTrHH M TeIjia) JUId IIUPOKOTO Kpyra HACeNeHUs, a TaKkKe Ui

OopraHu3aliiid SKOHOMUYHBIX TCIUIUIL U XOJIOAUJIbHBIX XO3SIHACTB TaM, ra€ 5TO A0pOro.
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POPMYJIA U3OBPETEHUA

1. T'eoTepmanbHOE 3HEPrETHYECKOE YCTPOWCTBO, COAEpIKALlee HAIPABICHHYK BHHU3 M
HATPABJICHHYIO BBEPX TPYObl, pa3MeLIeHHbIE B CTBOJIE CKBAXKUHBI, OJJHOCTOPOHHE 3aKPBITOM
TOJIBKO C MOBCPXHOCTH 3€MIJIN, 3alIOJIHCHHBIC JKUAKUM TCIUIOHOCUTEJIEM U COCAUHCHHBIC APYyT
C IPyroM TMOCPEACTBOM TEIUIOOOMEHHUKA B TJyOWHE CTBOJA CKBAKHHBI, MPH OSTOM
HampaBJieHHas: BHHU3 TpyOa OCHAIEHa [0 MEHBbIIeH Mepe OIHUM WM HECKOJIbKUMU
IOCJaeJOBATCIIBHBIMU MEXaHHUYCCKUMHN O6paTHbIMI/I KjlartTaHaMHu, W Ha HaHpaBHeHHOﬁ BHU3
TpyO€ Ha MOBEPXHOCTHU 3€MJIN TAK)KE YCTAHOBJIEH HACOC JJIS MOJIAYM BHU3 TEIUIOHOCUTENS U
KOH/IGHCATa €ro Tmapa, a KOHEL HAmpaBJIeHHOW BBEpX TPYObl Ha IOBEPXHOCTU 3EMIIH
COEIMHEH C NMapoBOH TypOUHOMN, KOTOpasi, B CBOIO OYepeb, COSUHEHA C YKAa3aHHBIM HACOCOM
NOCPECTBOM TpyOONpoBOAa M KOHIEHCATOpa Mapa sl KOHIEHCAlMM U IOJa4YM B HAcCOC
oTpabOTaHHOTO Mapa, MPOLIEAIIero Ty pOHHY, OTIMYAIOIIEecs TEM, YTO KOHEIl HalpaBJIeHHOM
BBEpPX TPyObl COEMHEH C Ty pOMHOI MOCPENCTBOM HMITY JIbCHOTO Y CKOPHUTEJS, COCTOSIIIETO 3
YIpPaBIsieMOro KJamaHa, MpeIHAa3HAYeHHOro JUIs INpeoOpa3oBaHUS TEIJIOHOCHTENs U3
KUAKOTO B Ta3000pa3HOE COCTOSIHME, YCTPOMCTBA YIIPABJIEHUs, KOTOPOE YIpPaBIIsET
MPOAOCKUTEIBHOCTBIO U YAaCTOTOM 3aNypaHUsI-OTIIHPAHUS KJIallaHa C LeIbl0 TeHePUPOBAHMUS
koyneOaHuil mapa TEIJIOHOCUTENsT HAa PE30HAHCHOH YacToTe, M COIUIA, HAMPAaBJICHHOTO B

TypOuHY, KOTOpO€ YCKOPSIeT ap TEIUIOHOCUTEIS], KOTOPBIN PacTbUISETCs yepe3 KiIanaH.

2. 'eoTepmManbHOE SHEPTETUUECKOE YCTPOUCTBO MO M. 1, OTIMYaromeecs: TeM, YTO YKa3aHHOE

COILJIO BBIMMOJIHEHO B BUJE «COILJIa JlaBamsy.

3. I'eorepMasibHOE SHEPTETHUUECKOE YCTPONCTBO MO M. 1, OTIHMYArOLIeecss TeM, YTO KJiarnaH
HUMITYJIbCHOT'O YCKOPHTEIA Ha KOHLEC HaHpaBHeHHOﬁ BBEPX pr6bI BBITIOJIHEH B BHAC

SJIEKTPOMAriUTHOI'O WJIH SJICKTPOMEXAHUYECCKOI'O YIIPaBJIACMOT' O KJlariaHa.

4. T'eoTepMalibHOE SHEPTrETUYECKOE YCTPOMCTRO 1O M. |, OTIMYAroIIeecs TeM, 4TO TypOuHa Ha
KOHIIE HANpaBJIEHHOW BBEpPX TPyObl BBIOJHEHa B BUAE MApOBOW  TypOWHBI

KOHACHCAIITMOHHOT'O TUIIA.

5. I'eoTepMalibHOE SHEPTETUUYECKOE YCTPONUCTBO MO M. 1, OTIMYAKOLIEeCs TEM, YTO B KAUECTBE
TETJIOHOCUTEJISI MCTIONBb3YEeTCSl BEIIECTBO C HHU3KOW TEMIIEPaTypOW HCIAPEHUs, HaIpUMep

1300y TaH WK CMeCh M300yTaHa U M30MEHTaHa.
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